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(57)Abstract: 

PURPOSE: To reduce the power consumption, at a low 
temperature, of a temperature detection circuit whose 
production irregularity is small by a method wherein a 
refresh cycle in a self-refresh function at a low 
temperature can be made long to an integral multiples of 
a reference refresh cycle and the self^refresh function 
of an optimum refresh cycle is fulfilled over a wide 
temperature range. 

CONSTITUTION: A delay circuit 1 1 is constituted of 
eight stages of NOT circuits. Polysilicon resistances 
RPS12, RPS12 are connected to respective sources for 
P-channel MOS transistors Qp12 and N-channel MOS 
transistor Qn12 in the NOT circuit in a second stage. 
The temperature dependence of a resistance value is 
small at the polysilicon resistances. As a result, the 
temperature dependence of the delay time is small in the 
eight stages of the NOT circuits as a whole. On the : 
other hand, a delay circuit 12 is constituted of three- 
stages of NOT circuits and of three stages or one stage 
of NOT circuits which follow them. 
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UT^SC 5 1 tfjftKSht^S, 
[0 0 4 5] N-We 1 1SSRNW5 1 <D*SS 

jfttt, N-We 1 l&JfCRNW5 1 OfflKfittfW < ft o 

r*fe»te, sac 5 1 jc««w3s»mi*«^^t±3»« 
$nr^ft<Tt^ «^N5 loiwigics nc-r 
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[0 0 4 6] COiaS^ftllHlBSl 2<D&m*. SlO* 

[0 0 4 7] S fc, ±tESB 1 O*»M<0fflEt«W < ft 5 
2:)iS«n#S<ftS3BCDKl 2 t»2tO*tt«OiB 

[0048] ±mm5(omm®$&*mmisTs 

m 6 IcjISIIIBS 1 l Jtm 1 ©USStWOilSlsFK 1 1 £W 

fcj\ ft* 06^gsmg§i ioii®B#p^ 

w#«<ft* 0 cote®, ^sft«flBEffcfc»bTfe« 

Set < SSMttl^tTft icWWSt^i S6*#* 

So 

[0049] &tc N 4E%BBoaaat«iiiiig< o»4 q^jss 

Wco^T. H7 «#JHbfttf eKBBrSo c<oiBft«i 
fc. SSIsIBi 2 03Ki»IBOjaKtt#tt*Wffl , rst 

ccm aS08Sl 2©HIBB©#*«R« 

[00 5 0] Qp6 4-QP6 9(iPft^;VlMOS 
h^V^X^, Qn6 4-Qn6 7^Nft^;l/SMO 
S'h7V^^, C6 2-C6 3tigl> RNW6 1- 
RNW6 4tiN-We 1 1 SSu VCC««H«1£ N V 
S SttSfflfiME. /DTC, N 1 2~N 1 3, SW61 
-SW6 2ti«^*T*So 

[0 0 5 1] ssmggi 2l±3&©5^[§lBfc*nfc:o 
•3< 3»t^Jftl«oa3eiBBfck:«K*tiT^a 0 
2HS033£narcU:, Pft^lMOSh7^ 
£Qp 6 5<DV— X&C, N-We 1 1 Sir[RNW6 1 ^ 
PftWiMO S h-^Vi^X^Q p 6 7©KWytf 
MfcSftTl^S. ^/c. Nf-V^HMOSh7^7 
?Qn6 50y-X^ N-We 1 1SMRNW6 2^: 
N^^^;1/31M0 S h7^X^Qn 6 70KWV# 

»«stiT^«o ^^>^s Pft*;viMosb9yy 

X^Qp 6 7<DV-XlCN-We 11 gJr[RNW6 3^ 
g^ic^n. Nft^;l/SM0Sh7^^Qn6 7O 
V-XlCN-We 1 lffiStRNW6 4 WKflKStlTV^ 

[0 0 5 2] Q p 6 7^y-htCtiff^S W6 1 t>\ Q 
p 6 7 0y— hfctiSW6 1 <OK)EfflWAA«tiT^ 

Q n 6 8© K WVtf8«Sftt^5o QpSSOKl/ 
>{Vi:Qn6 50KWyWSR?nT^5o <^^S 

sKsnfcy— Kfcussac 6 2 y-htfsw62t? 



(7) 
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SSQn6 9«r^LTS«C 6 3^«E«nT^S 0 S 
W62&C12;. y-htf«l«EVCCTaD8Qn66© 

[0053] mmtm^s W6 1 uhkme "l" -e* 

So C(DTc&t>, Pft*;l/SMOS h7>yx*Qp6 
7^Nft^;l/SMOS h7^X^Qn 6 7£t±Wc 
*7LT^S, df SW6 1 "H" lc^{fc2 

Pft*;l/IM0Sh7V^?Qp6 7iN 
*-*iM/S!MOS h^Vi^X^Qn 6 7 i:i4«fc*yt 
So L^^cltglC 6 2^»m Scm^: 10 
¥<«ci:m^ ^ if SW6 1%Si 

BJ± " H" tc*rSc:hlc£D. SSHICSI 2<DiI5£B#P^ 

[0 0 5 4] S^a*. flfSW6 2li»ltff "L" 

"H" tc^fta^s^ Nft*;vSMOSh7V^x 

KMDMWBStfU 3§MC6 2fcC6 3fc©?S#£*D. 

usttE "h" terse tr% iismssi 2©«®i#fB 

fcJ*<&So COJ:9k i§SW6 1, SW62^rffl 
T'^So 

[0 0 5 5] C©iS£8»nisI»l 2 0«p»4, fiJffi£ftJ 

icamitiBB*m*9. mtn swei, s w e 2 1^^. 

^sx-^^^ratc^f^^Tx igft&sjius&i 2 a* 
6iafta«**^c^ * 5 k-rswu:* &&rr ssjg^ 30 

*f fl££&fcx. S c 4: tfi~£$* S o 

[0056] ^saBottaatttigHi ows tagggs i 

[0 0 5 7] \:<6uW§mmm±, ±f5JH 4 <0*SfiWJC 
WLt, if SW6 1 0/-K4ta-XF 6 1 *fl*L 
TfgiffVCC^git§o ££&C N §§SW62^ 
y-K*ta-XF 6 2*^bT«JWtffiVCCk:SBtt 
LT^So Ctlta^tif SW6K SW6 2CD1&51 
■Etfta- XF 6 K F 6 2 40 

xf 6 i #«i»fsn;fc«** wswei o^a«i±ti 
[0058] *sfflsio»as#»-e«j«snfcastoa 

6i«oav^**Ul-rSBlB*#bfcDRAMOiaiSHi: 
■eOiSJg^ailHlgSO«^IS^09 (a) (b) tC^To 

(a) ^iHlSSISi:^! 0fc®«^»«B*#I»t3W6 so 
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•wrr*. 

[0 0 5 9] COlElSSO«fflSti. mi<D&fritm2<D& 

« 2 <omti t m 4 ogfei t im* s wnxi&mz n^a 

g^^f 4 <&mi<omt& £ ©mfc**ttsrr a c £ 
\c&K>m2<omK£m± oaft©aR«D*^*« a -r 

So CCT\ ^2(Dg^Og$ifit^SJSffi#ttO^:€^ 

nmsnhtoim&t, »3oatfifc»4©atai:©Stt 
[0 0 6 0] ±|ST«BBLfc«»Wi:*l#>T^ *l 

w#u->y 3vt*jgj«anftasiR p p i 1 -c*s 0 a 

2©JSRtfN-We 1 l"P»««ftftJBtRNW7 1 t* 
&S Q *3<0Sfttf*U S/'J 3yp«*SftftfittR P 

p 7 2 t?s So ^4 ©asw# u ^> y ^ ^Tjg^a nfc 

atiRPP7 3T*So m©aiafcS2<&aStfc<0* 

vttiLk. »3oa*tt»4oattto«N^fco*ffi« 

[00 6 1] Q p, Qp71 — Q p 7 5 l±P 
MOShW^^ Qn, Q n 7 1 ~Qn 7 8&N^ 

Stejgi&ffijEs /DTC, N7 1-N76, T D H 3 & 

[0 0 6 2] gJaRPP7 1 £g3nRNW7 l<Dgi^ 
fc, SRRPP7 2^g$xRPP7 3<D&Wi&£<DntiL 
S*H9 (a) *#fHLft#6JMtt9fcKWr*. 

5t 4 0°CT*gKRNW7 K RPP7K RPP7 
2. RPP7 3COfi*t«*'r^T5 0 00Qfc«ffi'r 
So CLtt)LiaS^5 O o C£&S£fu*EL;rc02<Dfi 
*tffiR*<0H«^5. «JKRNW7 1, RPP7K 
RPP72s RPP73 ©gStttte^-Jh/Pft 5 3 2 4 
Q N 5 0 2 5Q. 5 0 2 5Q. 5 0 2 5Q£&S o C<0 

mwmmv cc»4 vtsnt^ y — kn 7 6 1± 1 

9 4 2mV. y-KN77tt2 00 0mVfc45 o 
HffiM 5 8 m V A «IPSIHISS 7 1 t?J|HB* tU 
AHt9 TDH3*HW1E "H" £&oTI&Dffi2n 
So SfemflllcjUEtf3 0°C^*Sh. gfi[RNW7 
K RPP7K R P P 7 2 s R P P 7 3 OfiSiffitt* 
tl?n4 7 2 2 Q. 4 9 5 1 Q, 4951 Q. 4951 

a £&%><> £<d#, «iitffvcc^4ve«ntf> / 

— FN76& 2047m V> /-FN 7 7 li2 0 0 0 m 
Vi:^:So J E-©Sfflg4 7mVti:fIf 4MBDKS7 1 Tit 
"BStU iaS*»Iffif TDH3^fSaSE "L" 



(8) 
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omhud «i 5mvaan?«o 
t\ e^/D t c (n 7 1 ) ammsBZ "h m t*&s t 

m^N 7 1 , N 7 "H" T\ fl^N 7 

2 , N 7 4 teHSmjE " L " T^^o 

[0 0 6 4] Pft^HMOSb7>^Qp7 1 
~Qp7 3. Nft^VSMOS h7»*X^Qn7 1 
~Qn7 3^Tt7lTWo COftftffl ^«MBIU 
&&7 1 , *U5/U3>ffliR PP 7 1-R PP 7 2 
N-We 1 lgttRNW7 HCte, 1I1]±VCC^?> 

fN7 5tttt3B«E " L" T\ {§^7 8 ^ffi^TDH 

3 &3Ktt<0»a«ffi*««f L S * TS S o 

[0 0 6 5] {f^/D T C (N 7 1 ) tfHSWJBE 

"L" $f\ f^N7 irilfE "L" . 

flt*N7 2S*a«ffi "H" £&S 0 COIR fi^fN 7 
6, N7 7fc*. WfiltJEVC C^sRU->y nvfiSxR P 
P 7 1 — R P P 7 2 0-We 1 1 jg£tRNW7 1 
Stt#»£n;fc«ffifc&So flW7 3 3«I 

SSE "L" . {f^N 7 4tflfe31SJE "H" £%S£. m 
*§tfiKUS§7 1 «Wfrr*o cnfc:*oTfl»N 7 6, 
N7 7OH{uti:iiifig^n^ 0 
[0 0 6 6] 2£>lC, f^N7 5tCl»5*E " L " 

§N7 8\C&?LZ>timm? So T&t>*>, f^TDH3 

^N7 s tmvmmn&tft&o ccx% mtd 

H3tfHffl«ffi " L " T'fctUf. N-Wel lgKRN 
W7 lOgJftffiO^^WtfU^y nvfiJiRPP 7 2 CO 
fflaftfflckDfe/J^^p OTTDH3*liItE "H" V 
SftfcT. N-Wel lSiaRNW7 lcofi*tfitOS5W 
#U S/UavaSiR P P 7 2 0fiift«<fcDt>;fc*^ci 
#4&ttn?^S 0 cmi02 T^LfCct -9 ICN-W e 1 1 

fflK©a*ttGFtttt** < < 
&s 0 cn^tt, #ys/unv^iojB««aptttt 
/j>^^ 0 c^s^otu {h*tdh3oi&swe* 

[0 0 6 7] HI 0 7? tt, «P 7 10«-5^»BBP 7 

m-rsiugs^WLrcDR am. aftffe&iiaR 

[0 0 6 8] W±<D*5^¥SK«R?k:S3ebT«ffl-r 
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[0 06 9] C C T»tt 4 0 r<D«K*8i»rr S*§-&<DJI 
flTTSCiil?. W«»c6 0iCOaU[*IWlI'r*iaB*fc 

So 

[0 0 7 0] E9 (b) tt, H9 (a) <0#fj£ 

m^mjEVC C^iWEV S SOHJcfitaR 
2 ^SJntR 1 kX<<y*Z'?h?>&X*tififfli\l£S 
10 RStiT^So H«fc. WMEVCCfcSftWKVS 
SOHteSStR 4 ^gMR3^X^7fy*>7y^ 

tt#»©MIMWN 7 2 3b^- hfc«fl*«nTV>« 0 & 
SiR2^SfiiR 1 tO«Rjftfr6y-FN7 62)\ gja 
R 4 £g3nR 3t<omWi£Lfr£>y- FN 7 7 #=i://<l/ 
— £r 7 1 IcA^tlT^So V^U— £ 7 1 tct± 

9IkHMW«*N7 3, N7 4W«K«tir^*, COJ; 

tt^tOSS (N-Well) fiKRl, R 

3, R4*»«flcflFtto/^s^sst «y^yay) 

-TS£. 4 0 o COSJS^JPlElgSTl±> R1=R2 = R3 
= R 4 tBS-rtltf C<D^:*^3fe©RtgOH3 4 

T?5Sbfc«flHWoia»fcttiia&. »rri. R3, r 

SfeSKffiOtf 6o**«iEf Sfc»© 
30 &£tttiEl5lKtt&in[R 2<0#^)£^tUf <fcv\> 

4 0^C£ 6 0^^OJSfi^lHlBtt*n^tUft5ibTl^ 
SOtfx Jrfctfc-TS/— KN7 6, N 7 7 tClRjttTn V/* 
U— * 7 1 fr5«R*aTJ: 5 ttMAOHBttKB-ee 
So Sfc. 7 f-V^ h7 V^X^ W8f 7 2 

ffiv s s £<Dmicffi t ti%mfc*&m*mcmcffi&s s 

■flttMonmesrai'tf* s 0 
40 [0071] *awoi»fla»»naB oi»7 ojisa 

^iJtc^LT, ^2€>SK^^4 0ffi*x^Jn:#^^ ; en 
^ti^RT^T€So 0»«flFfl9lca:«fl«JlIBI»O»6 

[0 0 7 2] CCm ^2CDSJa^:N-We 1 1 fiSt 
RNW71, RNW7 4t«U N-We I 1 StaR 
NW7 4 ttJIJtta-XF 8 1 *8«LTMo C<D 

hjl-xf 8 i *«mf"r*frbai/^T»2oattoa 

so 8i«***S C t^€So IrMJIIC. ^4cT)gJrL^:^ 1 ; 



(9) 
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7 2, RPP7 4TMHJ5EU # ! J^ 
y 3>Jg6iR P P 7 4 tMWcta-XF 8 2*SSIL 

[00 7 3] C (OfflttMAlBIBSO^ 7 0£SK0O<Dttflt 

N-we i lgK^u^ynvattoastttWK 

So 

[0 0 7 4] Arte. *pBOiaftttaiEIIg<0 »8<0ftMl - 

[0 0 7 5] COattttftmBtt, ±!E»7©ISft0!Hc 
3*LT. /- FN 7 6 £/ — FN 7 7 ^T^M^7V 

7-KN7 6 £/— FN 9 8 t^Nft^/l/IMOS h 
7^WQn 9 4^Ltgibt^o / — 

FN 9 8<D 1 ©Og^lHBSOtH^^P^-V^l/SMO S 20 
h7^X^Qp9 5©y-hi:Nft^l/SMOS F 

^ Qp9 5©KU^y^Qn9 5a)KWy^*V- 
KN7 6T*$^ Qp9 50y-X^tMffVCCT 
Qn9 5<DV-Xtf»»tffVSS, Qp9 5 

hlcfflgtZtitz l «<DSffilHB<oaia*fli ^/T 
HD3^m^ 0 S— FN76£/— F 

N7 7 ^com^07'>'^^> / X^r*< k rci:^J:0^ fi 
*§tHBiaB7 1 * V— FN 7 6t/-KN7 7£tD£9 
/J>^ &«ftMT* feEBWIMBT?* *• 30 
[0 0 7 6] *SSB80S**»IiallO»9<0*«i 

[0 0 7 7] COSfttftfcllllBtiU ±C»7<o*fliffilJ«: 
#UT. fl«MDR7 lifflll«tttfi«**<t 
Sfefelc^ *'J HVfifiR P P 7 3*N-We 1 1 
&irCRNW7 2&cH£&*.TiS5o 

[0 0 7 8] *|»OiiB«fiOlRl±^C>l^T*{*:»Ji:^ 

mtf 4or©B«B^Bir*fc*, 40°c 

TfitfxRNW7K RNW7 2, RPP7K RPP7 

2 0StafiI^rf ^T5 0 0 OQlcf^TSo CCT&L 40 

m&tfi 5ov t &s t w&isrcm 2 <DU&£&iTim<Dm 

fflUtK fiirLRNW7 K RNW72, RPP7K R 
P P 7 2 0gJafi& j en^n5 324 Q. 5 3 2 4 Q. 
5 0 2 5Q, 5 0 2 5Qt48o «StffVCCtf4V 
"efeS^x / — FN 7 6& 1 9 4 2mV. /—FN 7 7 
142 0 5 8mV^4§o c^BtOlffiMi 1 6mV^I 
^J»EIh]B7 1 -emmisTU&fotoM^T DH 3*fflttB 
ttJE "H" £LTIfct>fcB2n3o Sfeffl«ICl«tf3 0 
°C£&S£, gJr[RNW7 K RNW72. RPP7 
K R P P 7 2 OfiStffit±*n^tl 4722 Q, 472 50 
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2 0. 4951 Q. 4951 Q^§o tStEVCC 
tf4VT*$Wfs / — FN 7 6te2 0 4 7 mV, 7— F 
N77« 1 9 5 3mV^^ 0 ^<DBffig9 4mV^{f 
*§*i«IIlB 7 1 T'iPgLTSfi&ftHi^fT D H 3 tff&S 

[0 0 7 9] ^^Cs *5SWOiSaP»»JIalBO*6eO*S![ 

^(O^e-^— HJggfcO^TH 1 4£>[Ejg&0£:#, E &b&:# 
[0 0 8 0] c^[hIIS^WX«?PAD 1 fcSSfi 

ijfvs s tomt*y^U3yjBiR p p 9 1 wffltt 

SftTV* 0 Sfc. f/W^»PAD2tg«fff 
V S S t«N-we 1 1 S$tRNW9 1 tfJMfcSft 
T^So Sfcx BfPADK $fr?PAD2ki\ rtfflSEl 

y-F) tasKsnri/^*. c:<oiEiB-e«x wpad 
1 ic^smff^ffiftrrSo *<oh#, «?pad 1 tc^n 
5«sK*jiiffibT*y^y3>a*iR pp 9 icosk# 

*#»*o H«fcx «HI?PAD2tea5S«HE*W*DU 
^-CD^C^P A D 2 U:aaa«««E«:i!lSbTN- w e 
1 1SKRNW9 1 ©S5i{a^*46So f LTn cco^ 
46 5 n^SKttOttJc J; o Tiu3£<9 Jg 6 £>HSS0»J^SI! 7 
©**ffl0B8SlttEB<D# y y 3 VffiSWN -we 

IS&ffifc^D&iLSo COHl 3O0BO*ys/yn> 
gtr[RPP9 K N-we 1 lgir[RNW9 1 OJgtf 

[00 8 1] ±CIHB*fflv^TfflR«**»x COfittc 

[0 0 8 2] ^m^jVyvyUyiyoLm^ 
ftSDR AMCgl O^ISfiM^Ol/^T, HI 5— HI 
9 *#JH 6 iftB^T So 

[0 0 8 3] D R AMteu rtSPtC^^nfc^^/^^^ 

tf -5c £(D**/^zicw*zntzmm±g:&fmrc-D£ 
ftw<os»^ii*fT'5 y7i^y3/ai!if^tfieaitf**o 

DR AM<0rt»^rt»^-Y"^—lslB*^b. ittW^ 

y7i^y->a»ff*ffa*s«l6*J*fe*ftt©*s W 

[0 0 8 4] £cTW^ D R A M&± C"gKW b3fc 




17 

So 

[0 0 8 5] 91 ttmRBMk 9 2 ttftJMHBM (*9 
QnliNff*;l^MOSh7^W % WCClimM 

we. v s s «»Hfi«ffi. pioi-pio3 am 10 

/DTC, THD1, THD2, CSELF, OSC 
n, /OSCn, /OSCSELF, /RGO, /RA 
S, N91 ttflM^ftSo 

[0 0 8 6] Bl 5^^JSIhISS9 1 ttflWC SELF^: 

Wjtu l^osco, /osco^n e 

1h!&&9 Hiff CSELFtfSSilfffi "L" <Ot^ti{? 

jfctn^o Sfcflwos cot*tt»tEE "L" , 

/OSCOffi^IlE "L" fcHSStlT^So 
[0 0 8 7] -fe;l/7U7Uy>i«j|B*i6f^S*fc« 
£\ fl^C S E L FtftSJlWE "H" fc*0«SHIg59 20 

iaWELtti;«>ao i^osco, /oscobbi 

l/2 0»»fc»asn5o »JB«HB9 2*6tt«« 

o s c i , /osci acffl*snSo ra«fc lt. <t*§ 

O S C 1 , /O SCI, O S C 2 , /O S C 2, OSC 
3, /OSC3tfBl 8©«J;5feHB*Sn5o 
[0 0 8 8] SI 6 til, CO^ii#§[elK 0*7^>*[hJ 
ES) 9 2©H»B#3W?ftT^S. «*§C S E L Fiffi 

mmm "h- ©t*fci2:o»ii»isiB9 2 3WBff-rs« 30 
[0089] *ic, ±e?fmb«:uewnBR»&ffi 
rtsfts^*»fl»THD i, thd2*6**«» 

*to^fitfOSCl, /OSCI, OSC 2, / 
OSC 2, OSC 3, /0SC3O5^^fnWS 

W*J*^*#-fe;U7U7U^'>a<D«JBfll*/o s c 

S E L F tLTmtRZtl&o COj»i*ffadOtfX-f 
y*-HB9 4*eBl 7^StiT^So JBtto^U 
7Uy*/a«JBOT/0 S C S E L F033c6±««DW 

yfv^SB 9 5 cfc D -fe7l/7 U 7 1/y ^> A&MBttfrtt 

[0 0 9 0] t;l/7U7l^yS/aSltttf»frr«l*fc 
tt, fi^C S E LPiWIlE "H" T**S 0 COW 
i§N9 1 tW«D[)fll9*Hi«/RG0tUTHlA«tl 
So (1 Of §/R G 0 ^ U 7 U7 v/aMWf § ^ 

[00 9 1] CCTtltmi 8<Dm^$BmT*7n't&5 

£&£o SfciMKM 0tfiU*O6 01CJMTT**ffl so 
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HP 1 0 2(Di:f^ -fe;I/7U7U-y^a«MBttfi^0 
SC2, /OS C2(Dmffitft%o S6»C«tfW6 01C 
tti^SaJWRBP 1 0 3<0£^te. WJ7U^>J 

Jtffittflwo sci, /osci o^ffi^^^o 

[0 0 9 2] CO*5te«*KM0fll*THD 1. THD 
2&Sfi4 0°C£SJK6 0*0***: LTs 3O<0Sjg^ 
tf *;l/7 U 7 l/V S/aB»!«t)5o CO<t^300 

[0 0 9 3] %ft*lC-b;V7y7lxyS/a«IW&«ff« 
*ft^t*tett. f§CSE LFtfillE "L" Tfe 

a 0 cico«p^KinjR9 1 m^/os cse 

L F, ff^N9 1 liMNE "H" #tt"C»3o Sfcffl 
«/R G 0 fc«tt»MWfl»/R A S fcH*©fl«#ttl 

[0 0 9 AlQlbtfitV&Vyy 7l/^>aiBS« 
«DRAMO«t, WJ7U7^aii« 
WWJ7U7^aMTOitfDRAM^^iJ-fe 

?fc:2 srcUifrS 1 0 oroffiffl-e^^ey-t:;^^- 

[0 0 9 5] CO-fe;V7 'J 7 1/^ S/aaitttS D R 

«iB*»ff«*ftRoy7Uy^3.ii****»py7 

HB-tMHtty 7 W *>:iJB»D-te;l/:7 y 7 

*ft<*scfc*ws*fc*. «»t*ftffiwf act 
aaewoDR AM»cjt^ww*oy7i^y^ 

[0 0 9 6] #ttC N *SMOCB R (CAS Befo 
re RAS) y 7Uy $/A«IIB*#-r*D R AM©— 
SttSWfc-Dlr^T, B2 0— B2 3«#BRbaW6aiWr 

So 

[00 9 7] M9W9WM*t.H9fr& J S-*-*V7 
Uy->a7KUXOT^ *0^«S»JIHIfty7Uy 
->a.«f^*fTa*>*So CBRV7U^r>aW N 

%£T\ *OrtfflTKUX<C)y7U«y^ai6f^*ff*'5 
t»OT**5o tmEO-b;l/7y7l^yS/aai«Wy7U^ 
^aB»tfl»T?iiSS£2*SOfcMLT, CBRU 
7W * aWB U7W ^> a JB«tt*M»a«lKa *§X* 3 
yhn-;bt^ 0 CCDDR AMte»±iffCBai!L;fc»ft 

[0 0 9 8] **fiMMTli\ fflaa©fc*»CCBRy7U 



(11) 
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[0 0 9 9] H2 0-H2 2»*«MO»2eO*S«WT 
««CBR'J7 l/f S/a*|B**il'r*fca60llBWT 
$>% 0 B2 3ttCBRU7Uy^a«||fr«ft»Ofll 

[0 10 0] 1 2 1 ttCBRttttllElHk 12 2te#/Igg 
@I8S 0*7*V*[hJBK 1 2 3«C BR^^^^lnJgS 
»> QpttPf t*;l/S!MOS h7V^>, QnliN 
ff*;l/SMOSh7^X^ VCCteWKUBE, V io 
S S ttSffiME. P131-P132 ttJHHo T H D 
1, THD2, /RGO, /RAS, /CAS, FG 
n, /FGn, /FGB, An, /An, ttfi^fitfS 

[oioi] c b r y 7 i/y '>a«^»frr«o^ 

«^/C A SEMEME" L" fcibfclftfe:, ff/RA 
S^HSSffi" L" lcr*B*-e**. CBR*£fcI[Hl8&l 

2 1 a, tmwmm*}/* as^/cas ttfxti-z 

tls If FG 1 t/FG 1 t^ffiASntM. 02 0 
(DC BRttftHSBSl 2 lliCBRy7l/7^aSffll 20 
fWSB*te**fc. ifFGltfltltE "H" fcft 

[0 10 2] Sfc. <I^/FG ltt|g»tE "L" hte 
%o CtiSOfflfFGlfc/FGli^ 

(#7:/* ESS) 12 2lcA*Sm/20JMB 
iC^gnSo ClO^HSlHien 2 23^6fifFG2i 
/FG2ttf(H«n5. RMfcl/T, {1^§FG3£/ 
FG3^ttl^Mo 

[0 10 3] #lc x ±BT»HaLft««*»IBlBip6ffl 

**nsia««ifti«^THD 1 tTHD2 fctt. m*§F 30 

Gl./FGl, FG2,/FG2, FG3^/FG3 
«05%^fM^if^IJ?U CBR l J7WS/a© 
g2pft^/FGB COlRttX>fyfBB9 6 

tc^^TtT^^n^o X>f y^H»9 6 0HBSH*H2 
2 ^C^To . 

[0 10 4] CBRU7l/y'>ilMWk:l4x OTFG 
l^t&aUffi" H" tf85fc»H2 0O/-KNl 5 1 

tmmwE" h- t«* 0 c^sf/FGB^ 

Hfil? 4g»iRlftif /R G 0 ffy 7 S/aOfll 

^iTfflwn^o 40 

[0105] c<oy7i/y^of9ttCBR^y* 
13858 1 2 3 O^HSHIK 1 2 2fcA*Shfi»7KU 
XSfAn, /An (n = 0, 1, 2, 3, 4) 

iti/^o 02 c<d#bhihjbsi 2 2oiu§sistf 

[0 1 0 6] &ft#4 0°CJXT4)£€. CBRU7W 
v'alfflmif FG li/FGl £tf 1 / 4 lC#JS2*l 
fc« 9 F G 3 il/F G 3^ £ L JfeflW/ R G 0 

CBRU7U*y>'^^Bg^4llI^l[Hj^fiJ'g'T 1 J 
7U7v / aW^t)n§o so 
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[0 10 7] ifiSKM 0°C«±frO6 OlCWTOttHT 
CBRiJ7W2/aJB)Hl4ifFGlfc/ 
FG 1 fc#l/2fc»JHSnfcfil^FG2fc/FG2 t 
*SlpfcLfc^/RG0i:aSo CBRy71/^>a 
«b££> 2 (eJ*c 1 BOM-frTfU 7 \sv S'atf frftfrtlSo 

[0 1 0 8] iS&#6 0°CJK±CDi:^«. CBR'J7U 
r>aS)BttfifFG 1 £/FG 1 fc*»Pi: LlfcflW 
/ R G 0 ^ ^ !5 f nf C B R ij 7 1/ 7 v' altg^l 

fN-sB*ic 'J71/7 ^a««ff 

[0 10 9] C<D£-5fc:. iSfit&fclffi^THD 1 £TH 

d 2 Tgjt4 o°ctume o^mti^x, 3~0<DUm 

C B R V 7 by ^alHSlff ?^So C<9<fcMc 
LT, U 7 l/^>a*fTft5«»OH»***« C B R 

y7w Aan&g:#-r sdra M&mmx* € a . 

[0 110] CBRU7UyS/ailBlCiot#BRBC 
m± D R A MOiHIWttj kJt«HBflHc**fc»»IMt* 
fittcjSCT, U7l/^r>a@S^ie)MS5m JH 

[0 1 1 1 ] 02 3£>JfiF«gP 1 3 1 v;l^E— KT 

Asraifff u l" £*rs 0 mmp 1 3 2»cbru 

7UyS/a«B»Tffl|«/CAS«W«E "L" 
TcO^lC, fi^f/RAS^HSWE "L" fcl/T^So 
[0 112] MCBRy7U-r>a»ig*#«DR 

DRAM(Dt&i n«1? CBRU7W ^a.«tttfffi« 

^0<^, 0 CtltCctoTi^^DRAMJCtb^CBRU 

[0 113] «jao-fe;V7U7Uy^3.*fiBSfc 
aCBRU7W S/3.«MB*J*RL;fc DRA MlCfe^ 

* mt Z> DRA M<Dm 3 024 

jBLatfSfwrrs. DRAMoiswotfteisi 

lP«ft6O#«»0«ID»*IiIISOHBSH*H2 4tc^LT 

[0 114] <KDHJggki\ iaS^fttfl^THD 1 £ffl®J 
ft ^ S W 1 4 1 <h^fi£Mp£fI-f T HDIS^ L{f^ S 
Wi 4 niy-h^fHf«ffVCCt*««N^-v*;i/S! 
MOS h^Vi>**Qn*^LTS»MEEV S S IcftJK 
«ht^5 0 iSS«ftI®#THD2i:fS«J»«^ 
S W 1 4 2 £ OfraSffi^fMf T H D 2 S £ Uf f S W 1 

4 2&^— h#Si!g®JEEVC C^SNft^;l/iMO 

5 h^yyWQn^LTWMKVS SJC*««tl 

[0 1 1 5] C<D<fc"5fc:ffiftttfcKi^ THD 1 , THD 



(12) 



#fcW5-266658 



21 

2i:if SW1 4 1, SW142i^5ffTHDl 
S , T H D 2 S *£/STSo COSfT H D 1 S , T H 
D 2 S 5gr_bfH-fe^37 U 7 Uv S/aflMgSfctt CBRU7 
W 5/a«ffi**-T * D R A MCQIU&SI^H^ T H D 
1, THD2fc«*»*« 0 

[0 116]!^ flfSWUl, SW14 2t41fe3 
«JE"L"miT\ flWTHDl, T H D 2 tiW^T H 

d i s , t h d 2 s fctt*n^nraciaa«ET*ao 

fflfSWl 4 1, S W 1 4 2*i&HWE "H" vtm\c? 
OTTHD1S, THD2Sti?tlfnSHE 

[0 117] C(DDRAMiis If SW1 4 1 % SW1 

[0 1 1 8] Sfc. CC"P« 3 "OOiaS»T»J»UT^ 
£fc©*. B2 4<DSW1 4 H" , SW 

[0 119] ^IC, ty^O-fe;l/-7y^l^^'>o.affiSfc 
tiC B R y y W S/jL«fi&&»«LfcD R AMfc:fc^ 

S D R A MO§! 4 ©^SKMfcO^T, 0 2 5 

[0 12 0] 02 Sf SW1 

4 1 tmWMJ£V C Ctf\lx.-XF 1 9 1«^LTWH 
Stl, flfSWl 4 2 fc«WftEEVCC^ta.-XF 1 
9 2*^LT»tt<S*lT^5o cntCck^. OTSW1 
41tSW14 2 fc(0|lJ*I*l:a-XO«BftjlBCio 

[0 12 1] <K0*»f**?OfflS**<-rS« 
ft&SrlrUfcDR AMO— «t«felOlr^T. 02 6^1 
b&3y5StRH*rSo 0 2 6fcM?£3fe<DDR AMteB2 6 <0 

DRAM?$So CO¥W#i^O^*BK 
oait*feOiBtt^ 02 6<D£o\C-m®ffi\ 5 1 © 

st*-e«ia«nT^^*o c<o«»«eev s s tf§HT 

[0 12 2] CZLTH^ JB«flre#WtSnfcn*ICbT 
l^Stfs WtOB*0HBIE*WISfct8 C 1 1 i 

[0 12 3] coaftB^-rsc i: k: J: D 

^»f*^erk^*otaK*w»-e*So cow, # 

46, ■«*±TS**B»IIB#H<T'rtf 0 :/o 



22 

jBa^ifowMt^wef-ea, moss 
[0124] *mi<Dm>&fato®&*:m^Tcmm 

[0 1 2 5] 02 7ttA*lOTl N 

{b*§out i t^T&tiTZo Afimm N 1 fckN*-* 

10 *;l/lMOSh7y^^Qn27K Qn 2 7 2. Q 
n 2 7 3^Pft*;HMOS h7»^*Qp 2 7 
K Qp 2 7 2, Qp 2 7 3 fcO^T©$*- Mcg$| 
Sntl^o £7c, Nft^l/IMOSh^yv'X^Q 
n271 s Qn272. Qn 2 7 3 ^ Pf t^iMO 
Sh7^X^Qp2 7K Qp272, Q p 2 7 3 £ 
Of<TO K WyffJfi«?nTfflAfllf OUT 1 fcft 
otl^o £fc lHAOTOUTli»«lEVSSfc 

op^tctisac 2 7#«isnt^s 0 n^*;1/Mm 

0 S h7»*X^Qn 2 7 1 O V— ;U*««MBEV C C 
20 lCjgj^**U Pft*;HM0Sh7V^Qp2 7 

1 (Dv—ximmm&v s s ic&wtstiT^Zo n*-* 

*7l/SM0 S h7y^^Qn 2 7 2£>V— 

EE V S S fc©HlcttN^*iM/SiMOS h^Vv^Q 

n 2 7 2tf««?n, *©y-Miffl«tft»ifl»THD 
1 ICg^SftT^So Pft^l/fMOS h^vv^x* 
Qp 2 7 2W- X£«a£®J±VC CfcOHlCteP^* 
*;I/SM0 S h7VyX*Q p 2 7 2tf»«Sn, ^(O 

h i&mamtum* t h d i ©5«fli«fc»KsnT 

^5o Nf t*;l/SMOS b7V^X*Qn 2 7 3©V 
30 -Xi:iifEV S S fc©Hlc«:Nft*;l/aMO S h 
7Vyx*Qn 2 7 3tf8SR2fU ^<0^- M±SJffl& 
*Bfi#THD2lC»«SftT^5p Pf+*;«M0S 
h^Vi^X^Q p 2 7 30V-X^iIfEVCC £<D 
BlCiiPft*;HMOS h7>^X^Qp 2 7 2#J£ 

1$^ ^oy- h tesjs^jnfiif t h d 2 
[0126] c<D®m<Dmmz~D^Tffim\cwiw?z>o 

i&**M 0t«T<O^tTHD 1. THD2tt«JCl&S 
«JE "L" T% iSS^4 0°C£Lt6 0°C«TO^^TH 
40 D 1 til^smjE "H" , T H D 2 l&mMMHL "L" T% 
iSfitf 6 or«±<Oi:*THD K THD2fc*«fc:i&3 
ffiffi "H" T£3o T H D 1 > THD20ifca«JE 
"H" OH^ OW^27t^L 

MfOUT 1 S SS^A^J 
If INI 3b^tll*r«f OU T 1 S-r<D5EE^HOBB« 
tt. B2 SOidfcfttK {UMttHUPimitt^V 
* T H D K T H D 2 ^MIE " L " ) 

tctt^T^ A^ffff I N l^SHiAfifOUT 1 ITO 



(13) 



WHPF5-2 6 6 6 5 8 



23 

CO l 2 7] &lc, 3fE^flDBdeKADK«At>fc^ 
«©»^Ett»IIlBo^T, 0 2 0*#M 
L*W6IWHr*. 

[0 12 8] 0 2 9«*««BEVBB(Oftffi^;l/*«l 

cfc d * ^mt© fc *i4u*fli u t 2 awmms- 

"H" *fcB*rrslIlBT*3o ffi*M!*§OUT 2£»ag 
fEVCC tOBflfcttP^-V^SMO S h^V^X* 
Qp29K Qp292, Q p 2 9 3Hfi&BtZtU 10 
t*;bSMOS h7>i/X^Qp 2 9 1 Migftfi 
WEVSSfc:. Pft*/l/lMOSh7V^X?Qp2 

9 2oy-httiase»»i*^THD nc, p^**;i/i! 

MOS h7y^X^Q P 2 9 3 0^— 
THD2lc8R?nt^5. Sfc. ffi^jffi^0UT2C0 
KWVliNft*;HMO S h^yv'X^Qn 2 9 2 
fc»«StU Nm;HM0Sh7Vyx>Qn2 9 
2<oy-Mi&i*fi*EVS SlcJBKSnt^S. N^-v 
*;HMO S h7yi/'X^Qn 2 9 2CV-XliNft 
*;HMOS h7V^^Qn2 9 lOKWVty- 20 
MzUBWS tU Nft*^SMOSh7^X*Qn2 
9 1 ©V-Xtt»E«EV B B fcSBKStlTV^*o 
[0 12 9] EIlMBfffeiov^TB^kiBiWrstx SJg 
#4 0TCWTOt*THD K T H D 2 tt ftlcmKE 

"L" -efcSo coftNf +*;1/Smos h7>yx* 

Qn 2 9 2, Qn 2 9 3^it^yLT(/^o cKDfc 

«s«ff*}n«ffitt-2. ov^§ 0 

[0 13 0] 3fcfc:, 0°CJ^±6 OWOt* 

T H D 1 "H" , T H D 2 tiHSffiJE " L " 

"CfeSo CO^ Nft^;l/SMOSf7^X^Qn 30 
2 9 2^7> Nft*;HMOSh7^^Qn2 

9 3MvitWo coifed mffimmffiammt- 

1. 6V^M 0 

[0 13 1] S&lC, j^#6 0^WJt©i:*THD 
K THD2liWc|iIfffi "H" T*S 0 £<DE§K N 
^^;!/SMO S h7y^X^Q n 2 9 2, Qn2 93 

-1. 2V£&£ 0 

[0 13 2] SJg^S«Sffi^ttimffiO|i^t±. 03 0 
Ocfc-Sfc. *ffll*k:a««E«WJ«ttWW<**o CO 40 

[0 13 3] 

iHfBfcfiJJBLfcDR AMVit, gm±<Dtf£>-0%(D'P%: 
^»**toHBte:«fc!>N ttWot;b7y7l/'r>a« 
|gB$0 y 7 ->3.J5m«r*S*qs U 7W S/olJB»<0 

affiO-fe;l/7 'J 7 U7 '>afflSii 1 5 C i:^T?t 5 0 ffi so 
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[0Koffi#*I&9l] 

[0 1 ] *awoa**toiaia8o» 1 onstwoiaBsia 

[02] N-We 1 l&ffiMttfVisV*Z/&£M<DU 

[03] N-We 1 1 &fo*m^rc&Mmi&<DWffimj8, 
0 

[04] *9^0aatft&[9R0» 1 
^0 

[0 5] 4^^0B^aislBO»2 0^MO|§IRKH 
[06] *§B^0i^ttaislK0®3 0^W0|HlBH 

[07] *mi(D&&&mEm<Dm4<Dnffim<D\5imm 

[0 8] *^(DSft^[HlSS^5O||«JtD[ilK0 
[09] *mi<DDRAM£ffiffik%lWif&<Dme<DmM 

[010] *^ODR AMfci^«SJ[SJB<0SB6O^ 

[011] *«MOi^«aiaBO»7 0»iWOHtt 
0 

[012] #mtvutiWtommomsnmut<oBi* 
0 

[01 3] 4^WO!^«ffligiSO» 9(0*^0088 
0 

[014] *mi<Dummm®m<DmMmiEm<D*:- 

[015] ^6Moa««»llB*JSSbfcDRAM<0 

wi omnoDBH 

[0 16] ^6BSOja*«ft3BlB*JSfflbfcDRAMO 

[017] *«MOja««»]|0B*«S:fflbftDRAMO 
IVl O3KWMOI0BB 

[018] *HSB8©jB««ttPaB*CfflL/feDRAMO 
« 1 

[019] *SMBOH«IW5IiaB«JCffl Lfc DRA MgU 

[020] *mwoum&to®&*mm ucdram^ 

»2OS8W«<0ElBH 

[021] *%0J©ig««ailllB«rJSffl Lfc D R A MO 
»2 0*tt«OEIBH 

[02 2] *^(DgJg^ftJ[HlSS^JS« UcDRAM£D 

[023] *«W©»Ktt»I0B*J5JB Lfc D R A MO 

mwmmm 

[024] #$m<DDR AM<om3(om^m(o\simm 

[02 5] %$m<D DRA MOfg 4 O£ffi0(|0ElBH 
[0 2 6] *^tOT f /WXtDS^]S<'r^«tl^W 
LfcDRA MO— USSM 

[027] *^o^wxoiae«r*<'rs«fi6** 

LTcDR AMO[sJg§#tJ 



# 
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[03 1] «0^;l/7 U 7 b'V v^alSlg^L/'cD R 
[03 2] «0^r;V7 U 7 b7 ^ali^f L^cD R 
[03 3] «£D-t;V7 U 7 1/7 ^>^»f l^c D R 
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a m <dsa fr—z uw^?s <o m&m 
[034] mt<Dmt^m&*mm^z>mmm 

11,12 mm\B\m 

9 0, 1 20 SJS^ailHlK 

. 9 i ^m^\m 

9 2, 1 2 2 ^ifSESS (^V^IUgg) 
1 2 1 C BR&fcllHj&S 
1 2 3 CBR^J^y?0!SS 
10 15 1 — M\s}$& 
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